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(1) A thin fxlm magnetic head comprising a slider and thin 
film magnetic head elements attached to the slider, 

wherein the slider includes rails projecting from a 
surface facing a mediinn, 

wherein each rail is shaped such that ^teps are 
provided along both edges in a width direction perpendicular 
to an airflow direction to define a projecting surface in a 
central region, 

wherein the steps are arc -shaped and the projecting 
surface has a dimension enough to serve substantially as a 
dynamic -pressure generating surface, 

wherein each thin film magnetic head element includes a 
magnetic film and a conductor coil film which forms a thin- 
film magnetic circuit together with the magnetic film, and 
is disposed at one of end surfaces of the corresponding rail 
in the airflow direction, and 

wherein a distance from the projecting surface to an 
end of the corresponding conductor coil film is within the 
range of 10 [xm to 30 pm. 

<Problems to be Solved by the Invention> 

As described above, in the known thin film magnetic 
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head, the steps (111, 112) and (121, 122) extend from the 
projecting surfaces 113 and 123, respectively, at a right 
angle. Therefore, right -angle corners and C2 (see Fig. 6) 
largely extend into pattern regions of the thin film 
magnetic head elements 2. In this known structure, in order 
to prevent the thin film magnetic head elements 2 from being 
cut by the steps (111, 112) and (121, 122), the distance l^ 
from the projecting surfaces 113 and 123, which define the 
surfaces of the rails 11 and 12, respectively, to the ends 
of the respective conductor coil films 24 has a limit of 
about 30 jjun, and cannot be reduced to below this limit. 
Accordingly, the magnetic field strength generated by the 
head at the end surfaces of the pole portions 211 and 231 is 
limited • 

The distance 1^ may be reduced by reducing the depth h^ 
of the steps (111, 112) and (121, 122). However, in order 
to make the projecting surfaces 113 and 123 serve 
substantially as dynamic -pressure generating surfaces, the 
depth h^ must be set to about 20 jim to 30 nm. Thus, in the 
known structure, it is extremely difficult to set the 
distance li from the projecting surfaces 113 and 123 to the 
ends of the respective conductor coil films 24 to below 30 
(im. 

Accordingly, in order to solve the above -described 
problems, an object of the present invention is to provide a 
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thin film magnetic head in which a flying height is reduced 

by reducing dynamic-pressure generating areas of rails 

without cutting thin film magnetic head elements and which 
increases the head magnetic field strength. 

<Embodiment> 

Fig. 1 is a front view of a flying thin film magnetic 
head according to the present invention seen from the side 
at which thin film magnetic head elements are provided. Fig. 
2 is an enlarged plan view of each thin film magnetic head 
element, and Fig. 3 is an enlarged sectional view of each 
thin film magnetic head element. In the figures, components 
similar to those shown in Fig. 5 are denoted by the same 
reference numerals. A slider 1 includes rails 11 and 12 
projecting from a surface facing a medium, and the rails 11 
and 12 are shaped such that steps (111, 112) and (121, 122) 
are provided along both edges in a width direction 
perpendicular to an airflow direction a to define projecting 
surfaces 113 and 123 in central regions thereof. 

The steps (111, 112) and (121, 122) have a depth h^ in 
the range of 20 \m to 60 \m. Accordingly, the projecting 
surfaces 113 and 123 serve substantially as dynamic -pressure 
generating surfaces with reduced areas. In addition, the 
width W2 of the projecting surfaces 113 and 123 is smaller 
than the maximum pattern width Wj, of thin film magnetic head 
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elements 2. Accordingly, the projecting surfaces 113 and 
123 serve substantially as dynamic -pressure generating 
surfaces in areas narrower than the maximum pattern width 
of thin film magnetic head elements 2, and stable flying 
characteristics can be obtained at a low flying height. 

The distance 1^ from the projecting surfaces 113 and 123, 
which define the surfaces of the rails 11 and 12, 
respectively, to the ends of respective conductor coil films 
24 is set within the range of 10 to 30 jjun. Therefore, 
the magnetic field generated by the head is increased 
compared to that in the known structure. : 

The steps (111, 112) and (121, 122) have an arc shape 
with a diameter R in the range of 20 urn to 60 \jm. Since the 
steps (111, 112) and (121, 122) have an arc shape, the areas 
in which they extend into pattern regions of the thin film 
magnetic head elements 2 are small compared to the case in 
which the steps have a right angle. Therefore, even when 
the distance li from the projecting surfaces 113 and 123, 
which serve as the dynamic -pressure generating surfaces, to 
the ends of the respective conductor coil films 24 is set 
within the range of 10 \m to 30 |un to increase the magnetic 
field generated by the head, the thin film magnetic head 
elements 2 are prevented from being cut. 

The conductor coil films 24 are shaped to form a 
circular or elliptical axo such that the diameter in the 
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rail width direction perpendicular to the airflow direction 
a is in the range of 240 \Jim to 300 jim, and the diameter D2 
in the direction perpendicular to the rail width direction 
is in the range of 200 (wn to 260 \m. The steps (111, 112) 
and (121, 122) have a depth h^ in the range of 20 |xm to 60 
jjun, and are arc shaped with a radius R in the range of 20 (un 
to 60 ^m. Thus, a thin film magnetic head is obtained in 
which the thin film magnetic head elements -2 are prevented 
^from being cut by the steps (111, 112) and (121, 122) 
provided along both edges in the width direction even when 
the distance 1^ from the surfaces of the rails to the ends 
of the respective conductor coil films 24 is set within the 
range of 10 [im to 30 |im. 

In the embodiment shown in Fig. 1, a step surface 17 
between the rails 11 and 12 is flat over the entire region 
thereof. However, as shown in Fig. 4, grooves 14 and 15 may 
also be formed in the step surface 17 in an inner area 
between the rails 11 and 12. In addition, the step portions 
13 and 16 may also be eliminated from the side surfaces. 



THIS BLAMK (USPTO^ 



B 4c H # fi^ It (J P) 



(S> 4$ 81^ di n £ SB 



®Int.a.» 



4#i^^«(A) ¥4-195801 



G 11 B 


5/02 
5/31 
5/60 
S/82 . 


A 

z 
z 


7736- 5D 
7326- 5D 
9197-5D 
7I77-5D 












. ;- 




<SMA f 


g s|r2. 


-322893 








a ^2(1990)n;^28B 


























m # 


















®% # 






8E«$s9r B Arm ^^iBr4028#itb 














<^ % $ 




ft 


BEttWr B ScmilsK W4028»ife 


B ^f^m B l^SF 












<a>di 19 A 








#3a± /hill i»B 







CO tt j3LT= :^ « B t:: v^ -C , ■ 

7. 5 ffi > €» « «L K » H ^ ^ ?f <fc « « « 

: 0!) in Bay^^h'A * — h • 7 V K • :^ h V 



3 . if8«S<Ol?ie«cttn8 . 



^ 44 ti ^ i!^ Jb s it « jtt & tf 9 as ai H -r & • 

0 .1 M m. iilT»C»iL«£^9(^V«^« CtvllfitOt 

fit IB i: <^SEIII ,i /J> < t: 4*&3l/p*ft * «) 

-e^i* t C ^ J:« ^ift < r * y K 

5 y s/ fcT o ^ -r < <t . r ii ic 

K fcfc , ,x .5 as J: y « « ^ y z^ym p^ ms^um 

«C(*:af k: «8 # iti U » « fe b r *f U , ± » fi: S 

ff Jh U fc t^ H '^ y K 5 V J/ a fe fi r iT Z t 
y K 9 S ;ar > n S L T S A ^ y K 2: 9 ft S A 



fc ffl V> T & . 4: 3 * 7 — Kf^ 

i < y rV* xj« < «i * ^ ^ *'^=^- 

n b ^. StftH* « -b * ■•i^ ^ * * 

• « Wc « «K <le <9 jh « ic tt 7 - A © » ft < • 
i *>*v^r n - K , r V a - K:fr3ft & 
^ t? * * . 

c i: * & . 

t II jr ifcWft i' i «> <^ * « } 

« i k: «i( ii * V tt » » V a tt « * « *J ^ * 

•i U r « jfi * K * « fl» Mi A ^ y K h ^ JR 

{^CD ffl fc-tt J: y C . s . S . :frA«>m$l7^-< 
7. 0 *?\vx • X 9 -< iTM** 6 T y ^ 

IKj^ttftCAiR^lcfll 0 .0 5-0. 1 5 /im a IK 

traa u. «ffi ic ««« & la c i j: y ^ 

^ Ufc«m3£<b«4 h y 1/ tt« 

W r » «: « U T If « i t til -k y » 6 *V S . 

jR -N y K fck , ^ ^ m 3a« atli fe l» « * u: *J L r 
it t » J: » fe « » U <e 35« * . « 3fe ^ ^ y ^ » <0 
* )!Jf* tt«« » llt^ic 5fi-^^^^ K 4^ 

^ y £/ 3. fcS r * r rc« « vc»«ei»^« « <fcic^;5 

-t? 6 . *^>!:\ -Xv< V V^Htds J: » «: » C . 
S ^ S . t o < > :i i: n ^ y . D - K , 7 > a - 

K iiEr 5* ic *'<'7'- A < V y w 18 ^ 

Jfe^* 6 'A. k:\ o K , 7 u w K ^ 6 o « M 

i &Ky Kfi'^ s/Vy* '^^^ K<o?^-t*n 
« M (n «c w # «^ iat < ife * i. 

«ir V « ffl »c -k u IB w-r 



»BB¥ 4-195801 (2) 
ttlKilf itc£i^«: < a ti — «J5i-tfl) c, s . s . 

c u «wttt«a(iti:: y /a* 3 -< P I <i 

^ 7 * h U X>^« 3 -< 7I>^IR»«:: "A ft , o, 

o « « W fi: >^ 5^ y » 5/ ^ 

i^is? © «t*^«t «: ffl v% t: u c 7. ^ ^ y ^ 

^ « i[ fc' It M & t * o T » 6 iv & . 

X /■« « jWE <*e U • Aft ^ 3S£ © « « ± N i P 
^©TiftMl* C r 4SPCD«fMI«/ e o m-&4t^?<oa 

j^tcwaiiaM-r ««»82i»«(^2 
(aa2)t*!>ttiaw«uTi^ccv^$ li 7 - a rwic 

J: y « i3 #v ^ / :^ ^ -< K x 7 -< y'/^J: 

BS 1 7 i: y i« « h . ^ a W b iff U M « Wife 

» cVa 2 X m © c . s . s . ^ t sr * h . 

«> fl» t tt ttT.* i . ©«ift±© Infill «EJK 

« » ^ y K © at Jfc V -^^ y 8fl 1 6 $g € ai 2 it . 
o . W SI 22 «i «t W 2 liCC.S.S. m©i«22 

y k*itWj^^^^> 
«t * y ^ » «g it ffi S It . * « ft K 

jR-fe V Wft at k ^V K ffl e> tv T ^ ;^ ^ -< 



t?. 0:>0||I1S 0 . 0 2 X 0 . 0 5 «* ffi'-M 

-c * u . » ji as c It ^ 3»* 3fc y s r t X)? ^> , 

C . S , S . ffl If g|t 0D « « it . « 2 T« ^ w . ^ 
5T« . jBd0.0 2^h,^0.2Min lift 2: 

. ^ xjB>>/3 T irV ^Sb (D .-T?-./ a 82 ^ IX o St ti » 3 0 

7. 3 js :k V m ^} n t V ^ ^ iz tt . m 3 a 



35 0 -C 4 . 

1 1 -X V -< 1 2 ^ y K Cft »K . 13 

1 6 V 1 7 • • X 5 -f r »J;aff. 



»IIB¥ 4-195801 (3) 

jgttVC bfei&^*Ctt. C. S , S . ^*Cfif ^ *><OiB( 
15 U.<t -3 T I^J'«>^ K ft r t; y K ^ ^ 



V T a a IS tit 11^^ i ffl y v T ft sa ^ V H ^ ^ *> 

r < ^ Oi fc^a « H >&V'V* 16^ J: * Hid 
\tzQ}^^ fflw s/ K t» a ffl T at s © It €: -5 * T 
<t l> . 

» t ;© li li ll: /Ix S < -r * c: 4: 3^ -C ft • * It r - 
A <JD # ft 36^ i"v C .S.S. ^itfettiLifcA. ^ 

i> » fi t te « r 4 C i: ft 4 . 




